We have conducted a survey for Cepheid variables in the Sculptor Group spiral NGC 300. Based on observations obtained with the Wide-Field Camera at the 2.2 m ESO/MPI telescope during 29 nights spread over a 5.3 month interval, 117 Cepheids and 12 Cepheid candidates were found which cover the period range from 115 to 5.4 days. We present a catalog which provides equatorial coordinates, period, time of maximum brightness, and intensity mean B and V magnitudes for each variable, and we show phased B and V light curves for all the Cepheids found. We also present the individual B and V observations for each Cepheid in our catalog. During our search we rediscovered all 18 previously known Cepheids, and confirmed the Cepheid nature of 3 Cepheid candidates from the previous photographic survey of Graham. Star V4 in Graham's list, classified by him as an eclipsing binary, turns out to be another Cepheid. We find very good agreement between our photometry and that obtained by Freedman et al. from ground-based CCD data for common stars. Using the 1 Based on observations obtained with the 2.2 m ESO/MPI telescope at the European Southern Observatory -2 -earlier data together with our new data, we were able to significantly improve the periods for 15 Cepheids in our sample. One of the Cepheids with earlier observations shows evidence for a change of its period over the last 26 years. The Cepheids delineate the spiral arms of NGC 300, and a couple of them were detected very close to the center of the galaxy. From the color-magnitude diagram of NGC 300 constructed from our data, we expect that our Cepheid detection is near-complete for variables with periods larger than about 10 days.
earlier data together with our new data, we were able to significantly improve the periods for 15 Cepheids in our sample. One of the Cepheids with earlier observations shows evidence for a change of its period over the last 26 years. The Cepheids delineate the spiral arms of NGC 300, and a couple of them were detected very close to the center of the galaxy. From the color-magnitude diagram of NGC 300 constructed from our data, we expect that our Cepheid detection is near-complete for variables with periods larger than about 10 days.
We present plots of the PL relations in the B and V bands obtained from our data, which clearly demonstrate the presence of a Malmquist bias for periods below about 10 days. A thorough discussion of the distance to NGC 300 will be presented in a forthcoming paper which will include the analysis of photometry in longer-wavelength bands.
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Introduction
One of the most fascinating and challenging chapters of modern astrophysics has been the effort to establish the extragalactic distance scale with an ever increasing accuracy. Key to this effort has been the use of the Hubble Space Telescope over the last years which has allowed to detect and measure the brightness of Cepheid variables in some 20 nearby spiral galaxies and determine their distances from the Cepheid period-luminosity relation. In fact, the HST Key Project team on the extragalactic distance scale has just recently presented their final results for the Cepheid distances to their selected galaxies (Freedman et al. 2001) , from which secondary methods of distance measurement have yielded an improved determination of the Hubble constant. However, in the HST Key Project procedure to determine the Hubble constant there are still a number of systematic uncertainties which prevent, at the present time, a truly accurate determination of this constant which is so important to cosmology. The most nagging problem continues to be the distance to the LMC, whose Cepheids are used as a fiducial to determine the relative distances to the other galaxies. The distance to the LMC is currently the largest single contributor to the systematic uncertainty on H 0 (Mould et al. 2000) . Another problem, affecting the calibrating Cepheid samples in different galaxies, is the dependence of Cepheid absolute magnitudes on metallicity. Currently there are very controversial claims about the importance of this effect for the determination of Cepheid distances to galaxies, and a truly accurate empirical determination of the effect is urgently needed to further reduce the uncertainty on the Hubble constant.
In spite of the very important progress achieved over the last years, not only by HST but by many other teams of researchers using ground-based telescopes, it seems clear that the remaining uncertainty in the distance scale can only be significantly reduced if we succeed to make true progress in determining the distance to the LMC, and a number of other nearby galaxies. To achieve this, we must learn more about the systematic uncertainties in the principal methods currently used to find these distances. The most promising stellar methods, apart from Cepheid variables, use red clump giants, the tip of the red giant branch, eclipsing binaries, and planetary nebulae as distance indicators. Another, relatively new tool to determine extragalactic distances from individual stars is the wind momentum-luminosity relationship (WLR) for blue supergiants (Kudritzki et al. 1999; Bresolin et al. 2001) . Only when the true capabilities and systematics of these various methods of distance determination are fully understood, the techniques properly calibrated, and agreement on the distances to a number of nearby galaxies with different environmental properties from all these methods is achieved, can we trust that the local calibration of the distance scale has been finally settled. A working group at the Universidad de Concepción (including several of the authors of this paper) has recently been established to work on the improvement of stellar distance indicators. We call our project the ARAUCARIA project (making reference to a famous tree at our southern location), and we hope to make a significant contribution to the improved calibration of the local extragalactic distance scale, over the next years.
Our target to start with is the Sculptor Group spiral galaxy NGC 300. At a distance of about 2.0 Mpc (Freedman et al. 2001 ), this galaxy is sufficiently close to resolve its stellar populations. Since NGC 300 shows clear signs of recent, massive star formation, it seemed an excellent target to discover a significant number of Cepheid variables. Indeed, a relatively small number of Cepheids in NGC 300 had already been previously discovered by Graham (1984) with photographic techniques at the CTIO 4 m telescope, and a subsample of these variables was later observed with a ground-based CCD camera by Freedman et al. (1992) . However, taking advantage of new wide-field imaging capabilities, we hoped to find many more Cepheids and determine their properties with a higher accuracy than what had been achieved in former work, a hope which is borne out by the results presented in this paper. In a parallel project, we are conducting a survey for blue supergiant stars in the disc of NGC 300 with the ESO VLT telescope; first results have recently been presented in Bresolin et al. (2001) . The blue supergiants will be used to establish the (stellar) metallicity gradient in the disc of NGC 300 to perform a new and accurate empirical calibration of the effect of metallicity on Cepheid luminosities, one of the principal goals of our current project. They will also be used to improve the WLR calibration for blue supergiants. In addition, we have also secured narrow-band images of the galaxy to conduct a complete survey for its planetary nebulae population and improve the calibration of the PNLF method of distance determination.
The present paper is organized as follows. In section 2, we describe the observations from which the current survey for Cepheids was conducted. In section 3 we describe the reduction techniques and calibration of the images. In section 4, we present the catalog of newly discovered Cepheid variables in NGC 300 (variable stars of different types will be presented in a forthcoming paper). In section 5, we compare our new data to the ones for those Cepheids for which previous photometry exists from the work of Graham, and of Freedman et al. (1992) . A discussion of the results and conclusions are presented in section 6.
Observations
All observations presented in this paper have been collected with the ESO/MPG 2.2 m telescope at the La Silla observatory in Chile. The telescope was equipped with the ESO mosaic Wide Field Camera (WFI) consisting of eight 2048 x 4098 pixel arrays. The CCDs were separated by gaps of 23.8 and 14.3 arcsec in right ascension and declination directions, respectively. The total field of view was about 34 x 33 arcmin with a scale of 0.238 arcsec / pixel.
Our observations started on July 31, 1999 and lasted until January 8, 2001 . During this period, we secured 150 B, 138 V, 49 R and 145 I-band images centered on NGC 300, on 29 different nights allocated to our programme. Most of these nights were photometric, and the seeing ranged from 0.7 to 1.5 arcsec during the vast majority of the exposures taken. In order to obtain photometry for all stars from the whole observed field including those located in the gaps between CCDs, the observations were carried out in a "dithering" mode. During a given night 5 consecutive 360 s exposures, slightly shifted in right ascension and/or declination with respect to each other, were made in a given filter. This technique also allowed us to obtain a better accuracy of the photometric measurements by evaluating a mean from all observations taken during a given night through a given filter, and help to recognize bad measurements caused by weather, blending, or presence of bad pixels. On about half of the nights we obtained full observing sequences through BVRI filters, in the other nights we could only observe BVR or BVI sequences. On a few nights, only BV sequences could be obtained. Effectively, 23-30 epochs, depending on the brightness of a given star and filter, were obtained. The journal of B and V observations which were used to conduct the search for Cepheids is presented in Table 1 .
Reductions and Calibrations
Preliminary reductions (i.e. debiasing and flatfielding) were carried out in the standard way with the IRAF 2 package. In order to avoid possible variations of the PSF across the image each of the 8 chips was divided into 2 slightly overlapping subframes. Then profile photometry for all stars detected on all subframes was performed with the DAOP HOT and ALLST AR programs. The PSF model was derived iteratively. First, 10 relatively bright and isolated stars were selected and the first approximation of the PSF model was calculated. In the next step we subtracted all neighbor stars with the ALLST AR program and derived the PSF model again. The PSF model obtained after three such loops was finally adopted. The photometric data from each two subframes were finally tied together using stars located in the overlapping regions.
In order to prepare an unique system of identification of stars in the observed field, the best (i.e. obtained under the best seeing conditions) set of five V images was selected and stacked together. The resulting "template" included all stars located in the gaps between chips and covered a region of about 34 x 33 arcmin (see Fig. 1 ). The reference list with coordinates of objects from the template image was prepared with the DAOP HOT program. After rejecting evidently spurious detections due to saturated stars or wild pixels, the total number of objects we detected was about 32000. The pixel coordinates of all stars from a given field were transformed to the template coordinate system, and a unique number corresponding to the numbering system from the reference list was assigned to each object.
A detailed description of the adopted photometric calibration procedure, completeness tests, a comparison with previous results together with a presentation and discussion of CMDs will be presented in a forthcoming paper. Briefly, to calibrate the photometric magnitudes of all stars on the wide field images an extensive sequence of secondary standard stars, distributed over almost the whole observed area and spanning a broad range in magnitudes and colors, was set up ). The WFI photometry was transformed to the standard system using about 100 stars from this list. Derived residuals usually did not exceed 0.04 mag and did not show any dependence on color or brightness. The accuracy of the zero point of our WFI photometry is about 0.03 mag in the standard V and B bands. We found good agreement (the mean differences were ∆V = 0.008 ± 0.028 mag, ∆(B − V ) = −0.018 ± 0.031 mag) between our photometry and that obtained by Walker (1995) , for 22 common stars in both samples.
Taking into account the periods of the potential Cepheids, all consecutive observations obtained in a given filter, during a given night (amounting to typically 30 minutes) still define practically the same phase in the light curve, even for the shortest-period Cepheids we detected (see section 4). For that reason we decided to improve the accuracy of our Cepheid measurements, for a given night and in a given filter, by adopting the mean magnitude from the individual dithered observations. Equatorial coordinates were calculated with the algorithm developed and used by the OGLE team (Udalski et al. 1998 ). Shortly, a FITS file slightly larger than our template was extracted from the Digital Sky Survey (DSS) images and all stars having more than 200 counts above the sky level were detected on it. The pixel (x,y) coordinates of the detected stars were transformed to equatorial coordinates, and then to (x',y') pixel coordinates on the plane tangential to the celestial sphere at the center of our field. The resulting two sets of pixel coordinates were tied together using third order polynomials. The internal accuracy of our transformation was about 0.3 arcsec.
The Cepheid Catalog
As a first step, all stars were subjected to a period search using the AoV algorithm (Schwarzenberg-Czerny 1989). We searched for periods between 0.2 and 90 days, the latter value corresponding to about a half of the time span of our observations. For the detected Cepheids, the accuracy of the derived periods is about 0.5-1 ×10 −2 × P, or roughly 1 percent of the period lengths. However, for some of the Cepheids, the ones with previous observations from Freedman et al. (1992) and/or Graham (1984) , we were able to determine much more accurate periods by combining the different sets of photometric measurements (see chapter 5 for more details).
In order to distinguish Cepheid variables from other types of variable stars we used the following selection criteria:
1. Stars must exhibit the typical asymmetrical Cepheid-like shape of the light curves 2. A B > 0.4 mag 3. A B > A V 4. 0.4 < B-V < 1.5
Here, A B and A V stand for the amplitudes in the B and V bands, respectively. Regarding the color selection criterion, we note that the foreground reddening in the direction to NGC 300 is only E(B-V)=0.02 (Burstein & Heiles 1984) so that the observed colors correspond closely to the intrinsic colors of the stars, supposing that intrinsic absorption within NGC 300 is small.
To derive the mean magnitudes for those variables passing the selection test for a Cepheid, the light curves were approximated by Fourier series of an order ranging from 2 to 5, depending on the accuracy of the photometry and/or the phase coverage. Fig. 2 shows such fits for two exemplary B light curves: one of a bright, well observed Cepheid, and one of a much fainter Cepheid having a noisier light curve and less points because the star could only be detected and measured on nights of good seeing. However, even in such cases mean magnitudes could be determined rather accurately. They were obtained by fitting the light curves, converted to intensity units, and transforming the mean intensities back to a magnitude scale. The statistical accuracy of our intensity mean B and V magnitudes was typically better than 0.01 mag (i.e. much smaller than the uncertainty of the zero point of our photometry).
Alltogether, 117 stars satisfied our selection criteria and entered our catalog of Cepheids presented in this paper. Table 2 contains their description. The first column is the star identification number. In the next columns the equatorial coordinates, derived periods, epochs of zero phase corresponding to maximum light in V, and intensity mean brightnesses in the B and V bands are given. The last column contains remarks on the objects. V2, V3, etc correspond to the numbering system introduced by Graham (1984) for the 34 variable star candidates in NGC 300 discovered by him. The digits of the periods given reflect their uncertainties. The phased B and V light curves for all Cepheids are presented in Fig. 3 . Note that each observational point on the light curves is the mean from all observations (up to 5) obtained through a given filter during a particular night.
In addition to the 117 Cepheids in Table 2 , we present another 12 Cepheid candidates in Table 3 . These objects do not satisfy all criteria described above, but the shapes of their (noisy) light curves suggest that they may be Cepheids, too. The phased B and V light curves of these objects are displayed in Fig. 4 . For all Cepheids, the individual B and V observations are given in Table 4 .
Finding charts for all Cepheid variables, prepared based on V band image are presented in Figure 5 (available only in the electronic edition of the Journal). They can be also be obtained from the authors upon request. 
Previously Known Cepheids
As mentioned before, a previous survey for variable stars in NGC 300 has already been conducted by Graham (1984) . His observations, based on photographic plates taken at the prime focus of the CTIO 4 m telescope between November 1974 and October 1981, yielded a list of 34 variables or variable star candidates which included 18 Cepheids with derived periods, and another 5 objects suspected to be Cepheids, but without enough data for a period determination. Later Freedman et al. (1992) obtained CCD BVRI photometry at the same telescope for 16 of the Cepheids discovered by Graham . The baseline of their new observations was about 3 years, and as expected the quality of the CCD data was much higher than the previous photographic observations. However, in many cases the phase coverage of the resulting light curves was poor, making the determination of the mean brightnesses rather uncertain. Combining the photographic and their own CCD data, Freedman et al. (1992) had already obtained refined periods for some of the Cepheids.
From our new WFI data we rediscovered all 18 Cepheids reported by Graham (1984) (see Table 2 ). We also confirm 3 of his Cepheid candidates to be truly Cepheids (V7, V20, and V31). All the Graham variables were among the brightest objects in our database and have the most accurate photometry and the best coverage of their light curves. We also found that the object designated by Graham as V4 and classified by him as an eclipsing binary is another Cepheid with P = 15.37 d. Most probably the spurious classification was due to poor resolution of the photographic data. We did not confirm the variability of the objects marked as V14 and V19. Regarding the periods, our values generally agree, within the quoted uncertainties, with those obtained in the past. However, in the case of 5 variables (V4, V18, V21, V24, V25) we found a significantly different value for the period. The discrepancy in the period determination for V24 may be the result of a genuine period change for this variable during the last 26 years. Unfortunately the previous observations are too scarce and uncertain to confirm this beyond doubt. For V21 we obtained a period of about 24.0 days instead of 9.667 days derived previously by Freedman et al. However, the Freedman et al. observations for V21 do fit much better with our period than with that derived by themselves. The same happens in the case of star V25. For both of these Cepheids the previous data look much better when phased with our periods than with those obtained before, and we were able to refine the periods (see below) combining our new with the previous data. The photographic data obtained for stars V4 and V18 are not accurate enough to be useful to improve the periods from the current new data.
Including our new observations, the time baseline since the first epoch observations is now 26 years, corresponding to about 76-1000 pulsation cycles for the Cepheids, which makes further improvement of the periods of these stars possible. Before doing this we need to make sure that all the data sets share the same photometric zero point. Walker (1988) had already shown and corrected a zero point and scale error in Graham's photometric data. Using this correction, we tied the Graham data to Freedman's CCD system using the relations derived by Freedman et al. (1992) . Finally, we need to check if the Freedman et al. (1992) photometry is not significantly different from ours. We did this by comparing the intensity mean magnitudes derived from our measurements to those given by Freedman et al., for the common stars. Fig. 6 presents this comparison for 8 Cepheids with reasonably good photometry from Freedman et al. It is seen that both data sets yield mean magnitudes which are in very good agreement. We also checked the agreement between individual observations from these two data sets. An example is given in Fig. 7 for the variable V3. It is seen that a systematic zero point offset, if any, is very small, and that the individual observations generally agree very well. It is also worth noting that apart from their much larger scatter, the photographic data fit also quite well our observations. After making sure that there are no significant shifts in photometric zero points of the three available data sets, we phased all the data for common objects with the best available period (usually that from Freedman et al., (1992) ), looking for phase shifts to our present new data. In 15 cases we found clear shifts in the phase indicating the need to adjust the period. The periods of these stars given in Table 1 are already the improved periods resulting from a combination of the available data sets. For 7 remaining Cepheids, the long gaps between the individual data sets, the accuracy of the available periods, the large scatter in the photographic data, and a very limited number of previous CCD observations (if available) did not allow us to refine the periods that we derived from our data alone.
Summary and Discussion
Results are presented of a wide-field multi-color photometric monitoring of NGC 300. Based on observations obtained on 29 nights during a 5.3 month period, 117 Cepheids and 12 Cepheid candidates were discovered from images in B and V bands. Their periods range between 115 and 5.42 days. For each object we provide equatorial coordinates, period, intensity mean B and V magnitudes and phased light curves. The accuracy of the derived periods is generally about 0.5 − 1 * 10 −2 * P. We have re-discovered all previously known Cepheid variables, and for many of these the periods could be improved by combining the available data sets. The photometric zero points in both B and V are secure to within 0.03 mag.
The spatial distribution of the detected Cepheids is shown in Fig. 1 . It can be appreciated that we were able to detect Cepheids even in the very dense regions near the center of NGC 300. Since the Cepheid distribution traces the spiral arms of the galaxy, most of our Cepheids lie in dense fields and are most probably blended, to some degree, with unresolved stars. This blending problem will be discussed in more detail in a forthcoming paper in which we will derive the distance of NGC 300 based on Cepheid PL relations.
In Fig. 8 , we show the location of the detected Cepheids on the observed V, B-V color-magnitude diagram constructed from our data. The Cepheids delineate the typical Cepheid instability strip. Fig. 7 also indicates that the completeness of our Cepheid search drops suddenly for objects fainter than about 22.5 mag in V. For magnitudes brighter than this, we expect the survey to be near-complete. The corresponding period cutoff is close to 10 days, in the sense that our survey should have discovered a very large fraction of the Cepheids in NGC 300 with periods larger than 10 days.
Our Cepheid catalog contains 22 entries common to the list of variable stars prepared by Graham (1984) . Sixteen of the Cepheids had also accurate (albeit sometimes sparse) previous CCD photometry (Freedman et al. 1992) . We found very good agreement between the zero points in B and V of our data and those presented by Freedman et al. Using combined data sets, the periods of common objects were examined and improved whenever possible. Fig. 9 presents the period distribution for all the 117 Cepheids in our catalog. There are three evident peaks, corresponding to periods of about 8, 14 and 24 days. Their existence and locations do not depend on the size of the binning we are using. A precise interpretation of the physical meaning of these peaks is difficult (and beyond the scope of this paper) but one possibility is that they reflect the fact that the Cepheids we are observing in NGC 300 have been formed during different bursts of star formation, in different places in the galaxy.
Finally, we show the period-luminosity relations in B and V derived from our data in Fig. 10 . For periods below about 10 days, the data are clearly affected by a Malmquist bias-only the brighter Cepheids, at any given period below 10 days, have been detected in our survey. A detailed analysis of the PL relations to determine the distance of NGC 300 will be the subject of a forthcoming paper, which will include the presentation and analysis of photometric data obtained at longer wavelengths.
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